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PROBLEM TO BE SOLVED: To provide an optical transmission 
circuit which realizes optimum transmission characteristic according 
to a transmission line by stabilizing an operational point of an optical 
modulator and also by controlling the operational point. 
SOLUTION: This method varies the operational point at a stable 
operation time in the optical transmission circuit, constituted of a 
variable gain amplifier 4 amplitude modulating a low frequency signal 
with an inputted data signal and superimposing the low frequency 
signal on the data signal, an optical modulator 2 given the data signal 
superimposed with the low frequency signal and a bias voltage by the 
variable gain amplifier 4 and performing optical modulation and a bias 
control circuit for extracting low frequency signal components from 
the output beam of the optical modulator 2 and for controlling the 
bias voltage, based on the error information of the operational point 



of the optical modulator incorporated in the low frequency signal. 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 



1 This document has been translated by computer. So the translation may not reflect the original precisely. 
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2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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CLAIMS 



[Claim(s)] 

[Claim 1]An optical sending circuit comprising: 

A circuit which performs amplitude modulation of a low frequency signal with a data signal inputted, and 
superimposes a low frequency signal on a data signal. 

An optical modulator which a data signal and bias voltage which were superimposed on a low frequency 
signal by this circuit are given, and performs light modulation. 

A means to change the operating point at the time of operational stability in an optical sending circuit which 
comprises a bias control circuit which controls said bias voltage based on error information of the modulator 
operating point which extracts said low frequency signal ingredient from an outputted ray of this optical 
modulator, and is contained in a low frequency signal. 

[Claim 2]The optical sending circuit according to claim 1 adding an offset adder to an error information 
primary detecting element, and making variable the operating point at the time of operational stability as a 
means to change the operating point at the time of operational stability. 

[Claim 3]The optical sending circuit according to claim 1 adding a polarity switching circuit to an error 
information primary detecting element and a data signal input part, and adding a function which shifts the 
operating point at the time of operational stability by half-wave voltage of a modulator as a means to change 
the operating point at the time of operational stability. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the optical sending circuit which achieves stabilization of 

the light modulation signal outputted. 

[0002] 

[Description of the Prior Artjln the ultra high-speed lightwave transmission system put in practical use now, 
a Mach-Zehnder type optical intensity modulator (henceforth MZ modulator) is used as an electric - light 
conversion means of the data signal transmitted. In order to use this MZ modulator by transmission systems, 
the stable operation to the temperature change of MZ modulator and a change with the passage of time is 
needed. However, since the bias voltage of the operating point is changed to temperature and time in the 
usual MZ modulator simple substance (henceforth a drift), There is the method (JP,3~251815,A "control 
circuit of an optical transmitter and an optical modulator and optical modulation method") of performing 
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amplitude modulation of a low frequency signal with the data signal which needs to make stabilize the 
operating point, for example, is inputted, and controlling by a certain control circuit using the low frequency 
signal ingredient. The example of composition of this method is shown in drawing 9 . Namely, a data signal is 
inputted into the variable gain amplifier 4 as shown in drawing 9 , The data signal inputted into this variable 
gain amplifier 4 has a profit controlled by the low frequency signal of audio-frequency-oscillator 3 output, 
and is amplified, and the output of this variable gain amplifier 4 is inputted into the optical modulator 2 after 
a low-frequency component is removed by the capacitor 5. At this time, the input signal to the optical 
modulator 2 turns into a signal which carried out amplitude modulation of the low frequency signal by making 
a data signal into a subcarrier (refer to drawing 10 ). In the optical modulator 2, with the optical modulator 
input signal from the capacitor 5, intensity modulation of the outputted ray of the light source 1 is carried 
out, and it is outputted to the optical branching circuit 6. In the optical branching circuit 6, the outputted ray 
of the optical modulator 2 branches and it is inputted into the photodetector 7. The output of the 
photodetector 7 is inputted into the low frequency amplifier 8, and a low-frequency component is extracted. 
In the phase discriminator 9, synchronous detection of the low-frequency component extracted with the 
low frequency amplifier 8 is carried out to the output signal of the audio frequency oscillator 3, and an error 
signal is extracted. The error signal extracted with the phase discriminator 9 is inputted into the integrator 
12. The output signal of this integrator 12 is inputted into the bias tees 13 which have the terminator 14, and 
controls the bias voltage of the optical modulator 2 by these bias tees 13. Since the value which integrated 
with the error from the operating point in time for the output of the integrator 1 2 is outputted at this time, 
the feedback loop is constituted and stabilization of the operating point is attained. In this case, the 
operating point of a modulator is determined as a meaning and the operating point is controlled for the 
intersection of the eye pattern of a modulator output light signal to always take the lead in that amplitude 
level. 
[0003] 

[Problem(s) to be Solved by the Invention] However, when performing long-distance transmission by an 
optical fiber, there is not necessarily the operating point for acquiring the optimal transmission 
characteristic at the center of the amplitude level of an eye pattern under the influence of non-linearity and 
dispersibility peculiar to an optical fiber. 

[0004]When transmitting through an optical fiber, under the influence of non-linearity and dispersibility 
peculiar to an optical fiber. Only in the single operating point, it is difficult to acquire the optimal 
transmission characteristic, and it needs to change the polarity of the chirp characteristic (phase 
modulation characteristic produced by intensity modulation) of a modulator according to a transmission line. 
[0005]It aims at providing the optical sending circuit which becomes realizable [ the optimal transmission 
characteristic according to a transmission line ] by enabling control of the operating point at the same time 
this invention was made in light of the above-mentioned circumstances and stabilizes the operating point of 
an optical modulator. 

[0006]This invention carries out the purpose of providing the optical sending circuit which has a modulator 
control circuit which can control the operating point by adding offset voltage to the error signal detect 
output of a control circuit. 

[0007][ change / them / add a polarity switching circuit to a data signal input part, and / that this invention 
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adds a polarity switching circuit to the error signal detect output of a control circuit, and / simultaneously ] 
It aims at providing the optical sending circuit which can change the polarity of the chirp characteristic of a 
modulator without affecting the polarity of an output light signal. 
[0008] 

[Means for Solving the ProblemjTo achieve the above objects, an optical sending circuit of this invention, A 
circuit which performs amplitude modulation of a low frequency signal with a data signal inputted, and 
superimposes a low frequency signal on a data signal, An optical modulator which a data signal and bias 
voltage which were superimposed on a low frequency signal by this circuit are given, and performs light 
modulation, In an optical sending circuit which comprises a bias control circuit which controls said bias 
voltage based on error information of the modulator operating point which extracts said low frequency signal 
ingredient from an outputted ray of this optical modulator, and is contained in a low frequency signal, It has 
a means to change the operating point at the time of operational stability. 

[0009]In the above-mentioned optical sending circuit, as a means to change the operating point at the time 
of operational stability, this invention adds an offset adder to an error information primary detecting element, 
and makes variable the operating point at the time of operational stability. In this invention, an optical 
sending circuit which has a modulator control circuit which can control the operating point is made possible 
by adding offset voltage to an error signal detect output of a control circuit. 

[0010]In the above-mentioned optical sending circuit, as a means to change the operating point at the time 
of operational stability, this invention adds a polarity switching circuit to an error information primary 
detecting element and a data signal input part, and adds a function which shifts the operating point at the 
time of operational stability by half-wave voltage of a modulator. In this invention, an optical sending circuit 
in which a polar change of the chirp characteristic of a modulator is possible is realized by adding a polarity 
switching circuit to adding a polarity switching circuit to an error signal detect output of a control circuit, 
and a data input part. 
[0011] 

[Embodiment of the InventionjWith reference to drawings, the example of an embodiment of this invention is 
explained in detail below. 

[001 2] Drawing 1 is a composition explanatory view showing the example of 1 embodiment of this invention. 
[0013]Namely, the data signal which the data signal was inputted into the variable gain amplifier 4, and was 
inputted into this variable gain amplifier 4 has a profit controlled by the low frequency signal of 
audio-frequency-oscillator 3 output, and is amplified, The output of this variable gain amplifier 4 is inputted 
into the optical modulator 2 after a low-frequency component is removed by the capacitor 5. At this time, 
the input signal to the optical modulator 2 turns into a signal which carried out amplitude modulation of the 
low frequency signal by making a data signal into a subcarrier (refer to drawing 10 ). In the optical modulator 
2, with the optical modulator input signal from the capacitor 5, intensity modulation of the outputted ray of 
the light source 1 is carried out, and it is outputted to the optical branching circuit 6. At this time, supposing 
the mean amplitude of said optical modulator input signal is in agreement with the half-wave voltage of the 
optical modulator 2, an optical modulator output signal comes to be shown in drawing 2 and drawing 3 , and a 
low frequency signal ingredient changes according to the operating point. Drawing 2 shows an optimum 
operating point, the operating point shows the time of the drift for Masakata, and, as for drawing 3 (a), the 
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operating point shows the time of a negative direction drift, as for drawing 3 (b). In the optical branching 
circuit 6, the outputted ray of the optical modulator 2 branches and it is inputted into the photodetector 7. 
The output of the photodetector 7 is inputted into the low frequency amplifier 8, and a low-frequency 
component is extracted. In the phase discriminator 9, synchronous detection of the low-frequency 
component extracted with the low frequency amplifier 8 is carried out to the output signal of the audio 
frequency oscillator 3, and an error signal is extracted. The error signal extracted with the phase 
discriminator 9 is added with the offset signal supplied from the offset generation circuit 1 1 in the adder 
circuit 10, and is inputted into the integrator 12. The output signal of this integrator 12 is inputted into the 
bias tees 13 which have the terminator 14, and controls the bias voltage of the optical modulator 2 by these 
bias tees 13. Since the value which integrated with the error from the operating point in time for the output 
of the integrator 12 is outputted at this time, the feedback loop is constituted and stabilization of the 
operating point is attained. The input signal to the integrator 12 when operation is stable is 0, and since the 
error signal and offset signal at this time are offset and suit, it becomes possible by adjusting an offset value 
to control the operating point. Drawing 4 is a figure explaining control of the operating point by offset control, 
and when you have no offset, as for (a), in the case of positive offset voltage, (c) shows the case of negative 
offset voltage, as for (b). 

[0014]As mentioned above, in the optical sending circuit of this example of an embodiment, since control of 
the operating point is also attained at the same time it stabilizes the operating point of an optical modulator, 
it becomes realizable [ the optimal transmission characteristic according to a transmission line ]. 
[001 5] Drawing 5 is a composition explanatory view showing other examples of an embodiment of this 
invention. 

[0016]Namely, by a polar switching signal, as for the data signal which the data signal was inputted into the 
polarity switching circuit 16, and was inputted into this polarity switching circuit 16, polarity is inputted into 
the variable gain amplifier 4, reversal or after noninverting is carried out. The data signal inputted into this 
variable gain amplifier 4 has a profit controlled by the low frequency signal of audio-frequency-oscillator 3 
output, and is amplified, and the output of this variable gain amplifier 4 is inputted into the optical modulator 
2 after a low-frequency component is removed by the capacitor 5. At this time, the input signal to the 
optical modulator 2 turns into a signal which carried out amplitude modulation of the low frequency signal by 
making a data signal into a subcarrier (refer to drawing 10). In the optical modulator 2, with the optical 
modulator input signal from the capacitor 5, intensity modulation of the outputted ray of the light source 1 is 
carried out, and it is outputted to the optical branching circuit 6. At this time, supposing the mean amplitude 
of said optical modulator input signal is in agreement with the half-wave voltage of the optical modulator 2, 
an optical modulator output signal comes to be shown in drawing 6 and drawing 7 , and a low frequency signal 
ingredient changes according to the operating point. Drawing 6 shows an optimum operating point, the 
operating point shows the time of the drift for Masakata, and, as for drawing 7 (a), the operating point shows 
the time of a negative direction drift, as for drawing 7 (b). In the optical branching circuit 6, the outputted ray 
of the optical modulator 2 branches and it is inputted into the photodetector 7. The output of the 
photodetector 7 is inputted into the low frequency amplifier 8, and a low-frequency component is extracted. 
In the phase discriminator 9, synchronous detection of the low-frequency component extracted with the 
low frequency amplifier 8 is carried out to audio-frequency-oscillator 3 output signal, and an error signal is 
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extracted. In the polarity switching circuit 1 5, by a polar switching signal, as for the error signal extracted 
with the phase discriminator 9, polarity is inputted into the integrator 1 2, reversal or after noninverting is 
carried out. The output signal of this integrator 12 is inputted into the bias tees 13 which have the 
terminator 14, and controls the bias voltage of the optical modulator 2 by these bias tees 13. Since the 
value which integrated with the error from the operating point in time for the output of the integrator 12 is 
outputted at this time, the feedback loop is constituted and stabilization of the operating point is attained. 
As shown in drawing 8 , in order that the polarity of an error signal may be reversed at the time of polarity 
reversals, since the operating point shifts by half-wave voltage to the time of noninverting, reverse the 
polarity of a lightwave signal, but. Since the data signal is also reversed simultaneously, the logical relation 
of an output light signal and an input data signal is not concerned with the polar change of the chirp 
characteristic, but is constant. 

[0017]As mentioned above, in the optical sending circuit of this example of an embodiment, since the polar 
change of the chirp characteristic of a modulator is also attained at the same time it stabilizes the operating 
point of an optical modulator, it becomes realizable [ the optimal transmission characteristic according to a 
transmission line ]. 
[0018] 

[Effect of the InventionjAs stated above, according to this invention, while stabilizing the operating point of 
an optical modulator, the optical sending circuit which becomes realizable [ the optimal transmission 
characteristic according to a transmission line ] can be provided by enabling control of the operating point. 



[Translation done.] 
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